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PART 1

INTRODUCTION

A. BACKGROUND. The U.S. Army Defense Ammunition Center (DAC), Validation
Engineering Division (SIOAC-DEV), was tasked by U.S. Army Armament Research,
Development and Engineering Center (ARDEC) to conduct MIL-STD-1660, Design Criteria for
Ammunition Unit Loads, First Article Testing (FAT) on the 2.75-inch, Hydra 70, PA151, rocket
pallet produced by Delfasco of Tennessee, Greeneville, TN and Lockheed Martin,

Burlington, VT.

B. AUTHORITY. This test was conducted IAW mission responsibilities delegated by the U.S.
Army Armament, Munitions and Chemical Command (AMCCOM), Rock Island, IL. Reference

is made to the following:

1. Change 4, 4 October 1974, to AR740-1, 23 April 1973, Storage and Supply Activity

Operation.

2. AMCCOM-R, 10-17, Mission and Major Functions of USADACS, 13 January 1986.

C. OBIECTIVE. The objective of the tests was to determine if the pallets produced by Delfasco
and Lockheed Martin met MIL-STD-1660 test requirements prior to the acceptance of the pallets
by the U.S. Ammy (USA).

D. CONCLUSION. The original pallet design as produced by Delfasco failed to meet the test
criteria of MIL-STD-1660, Design Criteria for Ammunition Unit Loads. The deck of the pallet
adapter cracked at the corner posts and the bottom adapter aligning pins sheared off as a result of
the repetitive shock test. Modifications were made to the original pallet design to correct these

deficiencies. The modifications consisted of an additional thickness of material welded to the
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bottom of the pallet deck above the four corner posts and larger diameter aligning pins on the
bottom pallet adapter. After these modifications were made, the pallets produced by Delfasco
and Lockheed Martin were able to meet MIL-STD-1660 test criteria.

Prior to discovering the design deficiencies, Delfasco and Lockheed Martin had fabricated
and welded several hundred pallets and adapters in an effort to get ahead of the production
schedule. These pallets and adapters were of the original design and were not capable of
meeting MIL-STD-1660 test criteria. In an effort to salvage this production, additional tests
were performed to determine if there was a cost-effective modification that could be made to the
pallets that would allow them to meet MIL-STD-1660 test criteria. Several attempts were made
before an acceptable modification was found. The modifications consisted of side reinforcers
that were welded to the inside and outside of the four corner posts of the pallet and a larger
diameter bottom adapter aligning pin. The modification did not eliminate all the cracking in the
deck that occurred during the testing, but did prevent the pallet post from pushing through the
deck in a potentially damaging fashion as occurred during testing of the original pallet design.
The pallets with this modification were approved for U.S. Army (USA)-wide use, but only as a
means for utilizing those pallets that were already fabricated. All future pallet production was to

use the strengthening plates under the deck above the four corner pallet posts.
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PART 3

TIEST PROCEDURES

The test procedures outlined in this section were extracted from MIL-STD-1660, Design
Criteria for Ammunition Unit Loads, 8 April 1977. This standard identifies nine steps that a
unitized load must undergo if it is to be considered acceptable. The four tests that were

conducted on the test pallets are summarized below.

A. STACKING TEST. The unit load was loaded to simulate a stack of identical unit loads
stacked 16 feet high, for a period of one hour. This stacking load was simulated by subjecting
the unit load to a compression weight equal to an equivalent 16-foot stacking height. The
compression load was calculated in the following manner. The unit load weight was divided by
the unit load height in inches and multiplied by 192. The resulting number was the equivalent

compressive force of a 16-foot-high load.

B. REPETITIVE SHOCK TEST. The repetitive shock test was conducted IAW Method 5019,
Federal Standard 101. The test procedure is as follows: The test specimen was placed on, but
not fastened to, the platform. With the specimen in one position, the platform was vibrated at
1/2-inch amplitude (1-inch double amplitude) starting at a frequency of approximately

3 cycles per second. The frequency was steadily increased until the package left the platform.
The resonant frequency was achieved when a 1/16-inch-thick feeler gage momentarily slid freely
between every point on the specimen in contact with the platform at some instance during the
cycle or a platform acceleration achieved 1 +/- 0.1 Gs. Midway into the testing period, the
specimen was rotated 90 degrees and the test continued for the duration. Unless failure occurred,

the total time of vibration was two hours if the specimen was tested in one position and three

hours for more than one position.
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C. EDGEWISE ROTATIONAL DROP TEST. This test was conducted using the procedures of
Method 5008, Federal Standard 101. The procedure for the edgewise rotational drop test is as

follows: The specimen was placed on its skids with one end of the pallet supported on a beam

4-1/2 inches high. The height of the beam was increased if necessary to ensure that there was no

support for the skids between the ends of the pallet when dropping took place, but was not high

enough to cause the pallet to slide on the supports when the dropped end was raised for the

drops. The unsupported end of the pallet was then raised and allowed to fall freely to the

concrete, pavement, or similar underlying surface from a prescribed height. Unless otherwise

specified, the height of drop for level A protection conforms to the following tabulation:

GROSS WEIGHT

(WITHIN RANGE
LIMITS)

(Rounds)
150 - 250
250 - 400
400 - 600
600 - 1,000

1,000 - 1,500
1,500 - 2,000
2,000 - 3,000

Above - 3,000

DIMENSIONS OF

ANY EDGE, HEIGHT  HEIGHT OF DROPS

OR WIDTH (WITHIN
RANGE LIMITS)

(Inches)

60 - 66
66 - 72
72 - 80
80 -95
95-114
114 - 144
Above 145 - No limit

ON EDGES
Level A LevelB
(Inches)  (Inches)

36 27
32 24
28 21
24 18
20 16
17 14
15 12
12 9

D. INCLINE-IMPACT TEST. This test was conducted by using the procedure of Method 5023,

Incline-Impact Test of Federal Standard 101. The procedure for the incline-impact test is as

follows: The specimen was placed on the carriage with the surface or edge to be impacted



projecting at least 2 inches beyond the front end of the carriage. The carriage was brought to a
predetermined position on the incline and released. If it was desired to concentrate the impact on
any particular position on the container, a 4- by 4-inch timber was attached to the bumper in the
desired position before the test. No part of the timber was struck by the carriage. The position
of the container on the carriage and the sequence in which surfaces and edges were subjected to
impacts was at the option of the testing activity and depends upon the objective of the tests. This
test was to determine satisfactory requirements for a container or pack, and, unless otherwise
specified, the specimen was subjected to one impact on each surface that has each dimension less

than 9.5 feet. Unless otherwise specified, the velocity at time of impact was 7 feet per second.




PART 4

TEST EQUIPMENT

A. Compression Tester.
1. Manufacturer: Ormond Manufacturing
2. Platform: 60- by 60-inches
3. Compression Limit: 50,000 pounds
4. Tension Limit: 50,000 pounds

B. Transportation Simulator.
1. Manufacturer: Gaynes Laboratory
2. Capacity: 6,000-pound pallet
3. Displacement: 1/2-inch amplitude
4. Speed: 50 to 400 rpm
5. Platform: 5- by 8-foot

C. Inclined Plane.
1. Manufacturer: Conbur Incline
2. Type: Impact Tester
3. Grade: 10 percent incline
4. Length: 12-foot
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PART 5

IEST RESULTS

The test pallets were inertly-loaded to the specified design weight using two
4- by 4-inch lengths of lumber, two 2- by 4-inch lengths of lumber, and a quantity of ammunition
simulant to bring each individual container to the required weight. Special care was taken to
ensure that each container had the proper amount of weight in order to achieve a realistic pallet

center of gravity (CG). The following sequence of tests were conducted in an effort to:

1. Qualify the Delfasco fabricated and Lockheed Martin welded pallets and adapters that
had been fabricated according to the original design specifications then modified in an effort to

meet MIL-STD-1660 test criteria.

2. Qualify the Delfasco fabricated and Lockheed Martin welded pallets and adapters

constructed with the modified design.

3. Qualify the Delfasco fabricated and welded pallets and adapters with the modified

design.

Unless otherwise noted, all the pallets and adapters in the following test sequences are

Delfasco fabricated and Lockheed Martin welded.

A. Pallet 1. Pallet No. 1 from the initial first article submissions.

Date: 20 May 1996
Weight: 2,030 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches
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1. Compression Test. The test pallet was compressed with a load force of 8,960 pounds

for 60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 60 minutes at 230 rpm. During a
routine inspection, the containers and bottom adapter were noted to have shifted approximately
2 inches relative to the pallet base. Further inspection revealed that the adapter aligning pins on
the bottom adapter had sheared off during the vibration. No additional testing was conducted on
this pallet.

B. Pallet2. Pallet No. 2 from the initial first article submissions. Bottom adapter and pallet
modified to accept the larger adapter pin AC200000453-6.

Date: 22 May 1996
Weight: 2,030 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 8,960 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 235 rpm in the
longitudinal orientation and 90 minutes at 175 rpm in the lateral orientation. Several small
cracks were noted to have formed in the pallet posts next to the pallet skids at the completion of
the longitudinal vibration test. No additional cracking was noted at the completion of the lateral

vibration.

3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped from

a height of 24-inches on the longitudinal drops and 14-inches on the lateral drops.



4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift

adapter by four points, three points, two diagonal points, two adjacent points, and one point. No

shifting of the containers or permanent deformation of the toplift was noted.

5. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test.

6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. Two of the cracks that were noted during the
vibration test were determined to be severe enough to allow the pallet post to penetrate into the

pallet load. Because of the severity of the deck cracking, the test pallet was considered to have

failed MIL-STD-1660 test criteria.

C. Rallet3. Pallet No. 3 from the initial first article submissions. Bottom adapter and pallet

modified to accept the larger adapter pin AC200000453-6.

Date: 23 May 1996
Weight: 2,030 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 8,960 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 225 rpm in the
longitudinal orientation and 90 minutes at 175 rpm in the lateral orientation. Upon completion of
the longitudinal vibration, the pallet was elevated and inspected from the bottom side. Cracks

were noted to have formed around the pallet posts at the bell end of the pallet.
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3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped
24-inches on the bell end of the pallet and 14 inches on the first lateral drop. The remainder of

the drops were conducted at 15 inches after the discovery of the change in drop height
specifications was noted. As a result of the drop tests, the bell end of the pallet had the posts
pushed through the pallet deck into the bottom adapter while the non-bell end of the pallet did
not show the same type of damage.

4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift
adapter by four points, three points, two diagonal points, two adjacent points, and one point. No

shifting of the containers or permanent deformation of the toplift was noted.

5. Incline-Tmpact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test.

6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. No additional damage was noted to have
occurred since the inspection after the edgewise rotational drop tests. Because of the severity of

the deck cracking, the test pallet was considered to have failed MIL-STD-1660 test criteria.

D. Pallet4 Pallet No. 1 modified from the initial first article submissions. Bottom adapter and
pallet modified to accept the larger adapter pin AC200000453-6. Testing restarted at the point
where the adapter pins failed during the longitudinal vibration testing previously conducted on
20 May 1996.

Date: 24 may 1996
Weight: 2,030 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches
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1. Repetitive Shock Test. The test pallet was vibrated 30 minutes at 220 rpm in the
longitudinal orientation to complete the longitudinal orientation started on 20 May 1996. Minor
cracks were noted in the pallet posts next to the skid at the completion of the longitudinal
orientation. The test pallet was then vibrated 90 minutes at 165 rpm. Upon completion of the
lateral orientation, the test pallet was elevated so the bottom of the pallet deck could be
inspected. The cracks noted at the completion of the longitudinal orientation had not increased
significantly. Cracks were noted to have formed in the pallet base around the corner posts of the

pallet.

2. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped

15-inches on all four sides of the pallet. No additional cracking was noted to have occurred in

the pallet based when inspected from the bottom side of the pallet.

3. Sling Compatibility Test The test pallet was lifted off of the ground using the toplift
adapter by four points, three points, two diagonal points, two adjacent points, and one point. No

shifting of the containers or permanent deformation of the top-lift was noted.

4. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted upon completion of the test.

5. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. Three of the four corner posts of the pallet
were noted to have pushed up through the pallet deck into the bottom adapter. Since this damage
represented a potential hazard to the containers on the pallet, the pallet was considered to have

failed MIL-STD-1660 testing.

E. Pallet5. Pallet No. 1 from the second submission of pallets and adapters. The bottom
adapter and pallet were modified to accept the larger adapter pin AC200000453-6 and the side

reinforcers on the four corner posts. The initial side reinforcers that were used extended up to
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the bottom of the pallet base on the inside of the comer posts but stopped at the strengthing bend
on the pallet deck on the outside of the corner pallet posts (see photographs on pages 6-14 and 6-

15).
Date: 12 June 1996
Weight: 2,035 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 8,985 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 235 rpm in the
longitudinal orientation. Upon completion of the longitudinal vibration, the pallet deck was
noted to have cracked at the strengthening bend where the outer side reinforcers had been welded

to the deck material. No additional testing was conducted on this pallet.

F. Pallet6. Pallet No. 2 from the second submission of pallets and adapters. The bottom
adapter and pallet were modified to accept the larger adapter pin AC200000453-6 and the side
reinforcers on the four corner posts. The portion of the outside reinforcers that was welded to the

strengthing bend on the pallet base was ground off to prevent the deck cracking that took place

on the previous pallet.
Date: 12 June 1996
Weight: 2,035 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 8,985 pounds for

60 minutes. No damage was noted as a result of this test.
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2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 225 rpm in the
longitudinal orientation and 90 minutes at 135 rpm in the lateral orientation. Upon completion of
the longitudinal vibration, the pallet was elevated and inspected from the bottom side. Small
cracks were noted to have formed on the outer edges of the pallet base on the outer edges of two

corner posts. No change was noted in the cracking after the lateral orientation.

3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped

15-inches on all four sides. No change in the cracks was noted after the completion of the

rotational drops.

4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift
adapter by four points, three points, two diagonal points, two adjacent points, and one point. No

shifting of the containers or permanent deformation of the top-lift was noted.

5. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test.

6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. The cracks that occurred during the
longitudinal vibration were noted to be more substantial when viewed from the top side of the
pallet base. Because of the severity of the deck cracking, the test pallet was considered to have

failed MIL-STD-1660 testing.

G. Pallet 7. Pallet No. 1 from the third submission of pallets and adapters. The bottom adapter
and pallet were modified to accept the larger adapter pin AC200000453-6 and the side
reinforcers on the four corner posts. The second set of side reinforcers that were used extended

up to the bottom of the pallet base on both sides of the corner posts.
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Date: 06-24-96

Weight: 2,035 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test The test pallet was compressed with a load force of 8,985 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 225 rpm in the
longitudinal orientation and 90 minutes at 170 rpm in the lateral orientation. Upon completion of
the longitudinal vibration, the pallet was elevated and inspected from the bottom side. Small
cracks were noted to have formed in the pallet posts along the skid. No cracking in the pallet

deck was evident when viewed from the bottom side of the pallet.

3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped

15-inches on all four sides. No change in the cracks was noted after the completion of the

rotational drops.

4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift
adapter by four points, three points, two diagonal points, two adjacent points, and one point. No

shifting of the containers or permanent deformation of the top-lift was noted.

5. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test.

6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. Small cracks were noted to have formed in
the pallet deck on the inside portion of the corner posts. Since the side reinforcers prevented the
pallet post from pushing up through the pallet base into the bottom adapter, the pallet was
considered to have passed MIL-STD-1660 testing.



H. Pallet8 Pallet No. 1 from the first submission of pallets and adapters with the strengthening

plates added to the bottom side of the pallet base above the four comer posts.

Date: 24 June 1996
Weight: 2,035 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 8,985 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 215 rpm in the
longitudinal orientation and 90 minutes at 170 rpm in the lateral orientation. Upon completion of
the longitudinal vibration, the pallet was elevated and inspected from the bottom side. Small
cracks were noted to have formed in the pallet posts along the skid and two cracks were noted to

have formed in two of the corner posts next to the strengthening plates.

3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped

15-inches on all four sides. No change in the cracks was noted after the completion of the

rotational drops.

4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift
adapter by four points, three points, two diagonal points, two adjacent points, and one point. No

shifting of the containers or permanent deformation of the top-lift was noted.

5. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test.

6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. The cracks that were noted after the

longitudinal orientation of the repetitive shock test had not propagated. No cracking was noted
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in the pallet deck material.

I Pallet9. Pallet No. 2 from the third submission of pallets and adapters. The bottom adapter
and pallet were modified to accept the larger adapter pin AC200000453-6 and the side
reinforcers on the four corner posts. The second set of side reinforcers used extended up to the

bottom of the pallet base on both sides of the corner posts.

Date: 25 June 1996
Weight: 2,035 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 8,985 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 220 rpm in the
longitudinal orientation and 90 minutes at 165 rpm in the lateral orientation. Upon completion of
the longitudinal vibration, the pallet was elevated and inspected from the bottom side. Small

cracks were noted to have formed in the pallet posts along the skid.

3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped

15-inches on all four sides. No change in the cracks was noted after the completion of the

rotational drops.

4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift
adapter by four points, three points, two diagonal points, two adjacent points, and one point. No

shifting of the containers or permanent deformation of the top-lift was noted.

5. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test.
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6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. The cracks that were noted after the
longitudinal orientation of the repetitive shock test had not propagated. Minor cracking was
noted to have formed in the pallet deck material at the inside corners of the four corner posts.
Since the side reinforcers prevented the pallet post from pushing up through the pallet base into

the bottom adapter, the pallet was considered to have passed MIL-STD-1660 testing.

J. Pallet 10. Pallet No. 2 from the first submission of pallets and adapters with the strengthening

plates added to the bottom side of the pallet base above the four corner posts.

Date: 26 June 1996
Weight: 2,035 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 8,985 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 225 rpm in the
longitudinal orientation and 90 minutes at 170 rpm in the lateral orientation. Upon completion of
the longitudinal vibration, the pallet was elevated and inspected from the bottom side. Small

cracks were noted to have formed in the pallet posts along the skid.

3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped

15-inches on all four sides. No change in the cracks was noted after the completion of the

rotational drops.

4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift
adapter by four points, three points, two diagonal points, two adjacent pointé, and one point. No

shifting of the containers or permanent deformation of the top-lift was noted.
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5. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test.

6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. The cracks that were noted after the
longitudinal orientation of the repetitive shock test had not propagated. No cracking was noted
in the pallet deck material. Two cracks were also noted to have formed in two of the four corner

posts next to the strengthening plates.

K. Pallet 11 Pallet No. 1 from the first article submission of pallets and adapters that was

fabricated and welded by Delfasco.

Date: 18 September 1996
Weight: 2,040 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 9,000 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 205 rpm in the
longitudinal orientation and 90 minutes at 175 rpm in the lateral orientation. Upon completion of
the longitudinal vibration, the pallet was elevated and inspected from the bottom side. Small

cracks were noted to have formed in the pallet posts along the skid.

3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped

15-inches on all four sides. No change in the cracks was noted after the completion of the

rotational drops.
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4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift
adapter by four points, three points, two diagonal points, two adjacent points, and one point. No

shifting of the containers or permanent deformation of the top-lift was noted.

5. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test.

6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. The cracks that were noted after the
longitudinal orientation of the repetitive shock test had not propagated. No cracking was noted

in the pallet deck material.

L. Pallet 12. Pallet No. 2 from the first article submission of pallets and adapters that was
fabricated and welded by Delfasco.

Date: 20 September 1996
Weight: 2,040 pounds
Length: 70-3/4 inches
Width: 29-3/8 inches
Height: 43-1/2 inches

1. Compression Test. The test pallet was compressed with a load force of 9,000 pounds for

60 minutes. No damage was noted as a result of this test.

2. Repetitive Shock Test. The test pallet was vibrated 90 minutes at 225 rpm in the
longitudinal orientation and 90 minutes at 165 rpm in the lateral orientation. Upon completion of
the longitudinal vibration, the pallet was elevated and inspected from the bottom side. Small

cracks were noted to have formed in the pallet posts along the skid.

3. Edgewise Rotational Drop Test. The test pallet was edgewise rotationally dropped

15 inches on all four sides. No change in the cracks was noted after the completion of the

rotational drops.
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4. Sling Compatibility Test. The test pallet was lifted off of the ground using the toplift
adapter by 4-points, 3-points, 2-diagonal points, 2 adjacent-points, and 1-point. No shifting of

the containers or permanent deformation of the top-lift was noted.

5. Incline-Impact Test. The test pallet was incline-impacted on all four sides from a height

of 8-feet. No additional damage was noted at the completion of the test,

6. Post Test Inspection. Following completion of MIL-STD-1660 testing, the pallet was
disassembled and inspected for additional damage. The cracks that were noted after the
longitudinal orientation of the repetitive shock test had not propagated. No cracking was noted

in the pallet deck material.
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o

U.S. ARMY DEFENSE AMMUNITION CENTER
SAVANNA, IL

PHOTO NO. A0317-SCN-96-145-2556. This photograph shows the pallet
positioned on the scale during the inert loading of the containers.
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U.S. ARMY DEFENSE AMMUNITION CENTER - SAVANNA, IL

PHOTO NO. A0317-SCN-96-145-2555. This photograph shows the pallet during the compression test.
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COMBINATION OF ADOPTED [TEMS,
PALLET AND PALLET ADAPTER,

UNITIZATION OF PAIS! CONTAINER

ACV0O0155

1

DerTTFT

]

[}
o

ACVO0157

129376581 REF

o [ENT O X

U SRS

N/ ZZT
) ,

ACV00164

19-48-4231/60-

PART NO
ACVO0164
ACVO0I1S?
ACV00158
20PN1006

COMBINATION OF ADOPTED [TEMS
PALLET - SPECIAL SIZE 70.75 X 29.31
BOTTON ASSEMBLY - PALLET ADAPTER

PAISI CONTAINER

10P ASSEMALY - PALLET ADAPTER

PAISI CONTAINER

SHEET METAL
UNITIZATION DRAVING

NPPLICATION |

APPROVED FOR PUBLIC RELEASE;
DISTRIBUTION S UNLIMITED.

OISTRIBUTION STATEMENT A.




B REEC JTNTLTS 72 MLz bk 2 { sndennd NOJAVII WY

1582 "3 WITIA — ] '
LS100ADY | 250 Lol emmanas LI “G3LINITND ST NOLINBIHISIO
TINIVINGD 1GIVd e s £ | F35V31H 2178Nd ¥0d 030UV
T i = V INGHGIVIS NOIINBTHISIO
2
»OI0 3} i Nh w—a “lﬂ PO o
e HB S an, Y E E) p—
eyl | SCEOVE |7 Tk
LSI00ADY ON 1bvd
SV ¢
€ 310V 3
®H ¥ (¥V3A) wm«w .
Py 1-€570000022 ™ i oM ¥ €0°- 05°0
SMIVIS NOISTARY \
21336 | 1 133 y s =\ = =
v A ) - D
o $3Vd 8 savu
v SIWM 01 >—ry \lmlA
t " i 7 - 003 |
003 ¢ N - £9100AY LA
1-19100NY = v 9-0 NOL1OTS
¢ o 0034 € { €62 [ —
T - i T
003 1 I 3 3
Vo 1-29100A2Y
b =t 9 310N 335 = i
SN ¢ e d lgg—= =
€0+ b0 d
e 2791 -]
et
y ¥9°2€
86 0
8259
€=, .
£l 5L 0L
*Z50 N1 0N N ONLISIN T35 38 TIVHS NIH 3H1 IVHI
SUTSSY NDISBHIO SIHI*TVINOZIUOH 344 WIIA S3O30 S8 ONY
SL N33 33 TIVHS ATVI11E3A 031417 N34 NDT11SOd S .ONTY
3 INSNT 0] C316VA 38 AVH INIY BNIVI) 3 0 SWOISNHIO 'L
SINU ¥ 25°0 3N
‘g3sN S1 9N AVNYALTY 41 " 1-ESYO0000ZIV ON JHYd 0 OVIISNI
T3S 38 AYH E-EGPO0000Z3Y ON JHVd 9 SNINDTTY VMBI 9
“JH NIVHO_TVNOL1 10OV
AOTIV 01 U300 NI GIEA 38 10N TIVHS U3W0) GRHV0 'S
- L R B
= MRS ;
T e ) €2100000CY K0 HITR TNVCRODN NI 39 TVHS. INIV SNDRYH °E
. 3 v (YGOYE ON SBG OIS 034 B91O¥-3-1IW 13d EGE ON N3 39 THS HO0)
TR "EZV00000Z2V 0K HIIA TNVOUOTV NI 38 TVHS HSINIS 3ALIJ3I0N 2
INIISVE 1000 |- . A Y B8LOLY-1IM
AT O 2061-16°¥1A ISWY "06-9°2Y SAV/ISWV "0SS2-V-TH_ 1




__.._ 0z0z 1968 4 WITUA el .
LSTODADV !hn._.--n __GLINII ST NOLINBIEISIO
ENIVING) 151Vd Jmmwn%“ £35V3 T 217 BNd HOS (BADBY
Y SITNd > = V INGHAIVIS NOJINRTUISIa
IR e uwaa_.. am& |Ex] -I.....uh
oy, e oy
= e e | SRR
Y-Y A31A
e 00°S -
|}
00°¢ 2 3w
89-8 N01L03S
o T 0
003 » 0034 ¥
08000002 )Y — 2-908000002 ¥
' S 310N 338
s3I - A— |
N
N
N 0 E
/ SIWvY QVIBI/
-
4 h | 0
L) r% Tn l a
SIWM ,lelr\ o 3100 3%
ALIEYY] 804 CIL1IHO ONIY 182
PI-E0-6  (GOEUN )
Z-0-® (YO0 dB5)




[T 1i5s] A 1m L .._« :.w H..wmwud..h.‘.u.ﬂm_ NOT1¥21 ¥ .
BS100AV _ 20 20 |z | e . limﬁjaa_ ‘031 ININN ST ND14NBIYLSIO
WNIVINGD 151Vd R XL R VI ST $35V3134 21760 B0 03A0HdAY
U3LdVOV 13TV s Ja e ¥ INGNIIVIS NOIINBIuISI0
-ABISSY HO1108 REITALAY o ] [——
RS E R ey EET - mewts
DM WHR [ W T ANDIMaN et (e L_peces SUXD ON SN0
b 3 A1 101330 G2-€0-v6_ . |"™ au.n-g.wlﬁ SV 2
€ 310N 83d
BSI00AJY ON lHvd (4v3n) wm«w
9 E&h& o _uz;éol/
14 T .
2-ESRO0000ZN / 68759 _ w0l [—
\ '
v/1 IWIS
¥-¥ NOILOES
. 33 8 SINW
050 ~-sﬁ_~w%um dr) Pt
D S 30N 33 EZ} l/q 20V 01 \Imo_sz..
N\
43 = " o 3 5
2-28100A¥ M A\l z7t 38
8-8 N01ldds
;
3 £1- .. (E9'y)
e |- ‘ A —
$3W 02 gle (62 * + I_ILI
334 —ell—
2-19100A3Y Y / giflpe
il — 7
SNy €0°- €0 A Y ! IH Ll:l SIWWU v
0€0°+ 92°0
00 v — .
2-29100A2¥ - I1eve
e 2€'81 —
v9'2€
868y
82°58
€',
£1-5L°0L
*STIVI (¥) BN0J N]
€0'4 ZE'O 35N ‘035N SI 9N IUVNYLY 3L 41 "2-ESY000002DV TM0
20 OV3ISNI 035N 38 AVH S-ESY00000ZIV DAQ DN ONINOITY JUVNUINY 9
*I0H NIVYO “VND]1100Y
AT 01 U300 NI 0305A 36 10N TIVHS U3NU0D O3MYVID 'S
*$31dV ‘1 SSVTD '1921-01S-1IN J3dS NOTIJNHISNO) INBHOTA °¥
*SU3LITT HOIH HONI 0S'0 SLBZE ON 1WA 38 TIVHS H00D
TR TR 5 *€ZY00000ZY SHO HLIA FONVOMOIDY NI 38 TIVHS INIVA ONIXIVH €
11-90-96 22-90-S5  EDOEISH HON |Y *(YGOYE ON GBS OIS 033) 8918Y-)-1IN §3d E6E ON NI3UD 38 TIVIS_H0W0D
ITTHXE|52-E0- *€2r0000020¢ A0 HLIA JONYOMOJDY NI 38 TIVHS HSINI4 3A1103108d ‘2
- *AddV BBLOL-V-TIK
ONY ZB61-NS'PIA ISNY '98-7°2V SAV/ISNY .Bw.f.__.mm:.s_.




gil
19100AJY | % |8 i3 3 wiTia

SEorgt

b e

NIBSV8 JN00ud |-

171 3w3s
—I 61°0
S0

— —Ilom._.l—lmo<.e

VY IS = L
SBOIN ']
5 ]
T W T Y o ==
!van“:n__nnﬁ_ se-e0-rs | SRIRES os'aL| - - 191002V
1817 S1Hvd 335 05’8 0089 | Z6'6r| 80°cZ] 00°8| €-19100AV
scoe] - - 2-10100A
scocl 0s68) os'vw| sewe| se's| 1-1910000v
3 0 3 [] ] N Juvd
NOISNIWIG
3
0
]
' om,ol.__ll
L |
¥ 3108 335 SL70 m_v_: S_e
(1) v 01 ——
| €90 = [ b —

‘031INITNN 51 NO1INBIBISIO
135V J178Nd Y0J 030UV

'V INSH3LVIS NOIINBIULISIO

‘WIBIW (01°) v 2I

30 30YVN 38 AN #-19100A2 ONY Z-19100A Sitvd ¥

*(695Y HO QOEV WISY) gz—‘ﬁm

T
*B3US 0101-5001 JSNY

>§g<d:gﬂm~.

‘010N 10N 2R XN

¥-




€2-20~96 (Y00EUSH O3)

E

S3IWNU ¢

YIMVH) .“ﬂpmv X mm.c\

REREES] W] 7] TVE] e e HOTAVI1 k¥
¢9100A2Y _ 0298z | @ | IS "d WITIA IRINEN .
20 20|55 |~ GLIKITNN ST NO1INBIHISID
J— uwh-ﬂulquLin e %uﬁ% 135¥313 J178N0d 03 03A0HddY
ONIY VNS wdc_zz.....m._xm_l..m = LSTO0R | "V INGHIIVIS NDIINBIUISI0
E — ST
o2 s.ws..x.mm.mmﬁﬂm e e S E] Y ceee | eeee | e | 2-zgi00m¥
il ALTALIY 10130 SE-€0-06 ., bl T Ty . X K
hwn._ S18vd 335 0581 G2'6 (138 1-29100A2V
3 8 v N 1uvd
NOISN3KWIQ
IV 2
S3vd ¢ €1 - .
1€-0d B0 — —
s
€0 201} _! eV = | [~ sawude
Bl
€0 sYy mu/ £l w050
| Z ] }
LI N — i
o (D] - ) —
° Sl o £195°)

*(B9SY HO DGEV NISY) ‘BOSY NISY ¥3d

"TI0d 104 HO TOW 0707 "NOBuY)
"HBIS 0101-5001 ISNY HO 3vS ‘133HS (WIL3IVN °E
*AlddY BBLOL-Y-TIN ONV 0S52-V-IN ‘ZB6I-NG'PIA ISNY ‘T
‘03108 JON 3U3HA XYR HONI €1°0 T10vH N3 1

iS3I0N




Y] NO1AVII NV

E9I00AJY [ome]ef s s waT %% o BANI0 ST MoLInGIHISIO
INIVHIS M 13 3R - OV ] ‘35VIT B0 G3AOHAN
TE8 3NVN0S ] HLSe
SBOIN .—..— — N rem
SENERE umas [ss]re o m—
e » -0, | SRITRS
E9I00AJY ON 1bvd
mm-w.u«.& 4
%01 14050~ —
2’0 _| s ﬁ/ mu_m.c
1 1
8¢ IG_.- b '
— — -
o o
; l._ L | Eliee
_ L saww 2 e
(1) v ol 88e |
01'62

! g
(A1)

‘AddY BBLOL V-TIN ON 0S52-¥-1IN ‘Z861-N5"PIA
*0310N 1 '




[T [15e]

_--_ﬂ_ 1 W T

3Z1IS WII3dS-13Tvd

v@ ~ OO>U< 02982 | q | 1SN ‘4 WITIIA
Badhay 2. ¥ 3 - -]
TIM 13MS “1E°62 X SL°OL SN "R

iy

NOLIVII WtV

% “G3LINITNY ST NOLINBIBISIO
*35¥314 J178Nd Y03 03A0UAY

/1 WIS

wnam
i s
SBHIIN ‘1Pl . S i

Y-¥ NO1123S ¥ INJHILVIS NOIINGIYISIO

SEON-+L0I8 3100 TMVAYS

O ESEX] noers

oo BB Wia, R
3 ALAVIV 33T SC-E0-16 | ™ TR0 e Bre S JLON 335
¥9I100AJY ON 1HVd STHH 9
¥ 220 |9
3 w el -
€1'288'12
__mh.cm__
€l 2 (8°8F
e R —00'C . €1°221'69
S3IV 91 v /
00N 2 P ik
1-89100A2Y \ / > 61702 00°S 9 310N 338
003 1 /Iocwm 8 } _..<|_
9g3100AdY 62¢000002D¢
27\ IS 271 IWIS
J-J NOI1LJ3S -8 NOILJ3S
03L1INO SINIT NIOOIH 3OS [t} SV 91
¥ + ,
c - )< C T K3 — } WU >4 ]
e, . eo e 4] | H -
@ 00 @ 000000 V¥
O 00O 000 (o)(o)X(e)e) 03LL{NO F0VAS
00000000 Ooa 0@
00000000000 =]
‘Moo NeNTNeNoNoNeNe) O €l 1e6e
--2Q0 - 205 - -0-0- = & \ ] | 2
< < — -
) 0@ )| H=
f
€l'- 8 ONY ¥ SHNLYD WOUY 3IVNIOIHO THA SINSWUNSVIH M1 "R3JA dOL H1 NI
mm#ms oL ONIF30 (d1) SINIOD NOILI3SSNI 3HL 1v ODO3HI 38 01 SI NOISNWIO SIH ‘9
3030 3l 40 IIVANS
SIWUM 2 d0) 3H1 O 031'lddY AHHOJING SB 005! 01 o AB O3NIVHISH NIHA
€ 3108 43J ODOI) 39 AVN SIHL "ONIOSA 01 bOISd SIONE 20°0 G333X3 10N TVA
VAN v OIXS 0NV IS0d 40 030 ONY 150d NI3AI38 1T 0B SNOY dVD WWIXYH 'S
Y] "SIV ‘8 SSYTD “1921-015-T0N I348 NOIIONUISNOD INSHOA  °¥
ON ONIAYYO “SH31137 HOTH HONI 05°0 SZBLE ON 31IHR 38 TIVHS HO0)
“EZY00000ZIY ONQ HITR IONVOHOIIVY NI 38 TIVHS INIVd ONIMVR  °E
‘(FGOYE ON S65 OIS 034) B919Y-D-T1IN U3d €B6E ON N3O 3 TIVHS H010D
T2-20-05 (YOOEHOH d3) *ECY00000Z2Y DAG HIIA 3DNYOWODY NI 38 TIWHS HSINIJ 3AILD3I0Md ‘2
11-%0-96, 22-90-56__ EODEISH HON 1Y *ANdd¥
ZITHRSE-t0- ! 98L0L-d- 1IN ONY TO61-NS'PIA ISNY “98-¥°2V SAV/ISNY ‘085Z-V-1IW 9“

Qe




B x 2 F: -] 135V313 218N HOJ O3A0UY

NI 133 V3
‘IE'6Z X SL°OL IS WIS ieg 4R ‘v INDW3IVIS NOTINGTYISIO

13TWd-00 SBOIN 11 PHLST]

ey A KL A FA

99100AJY ON i¥vd

[T 53] Y] 1 T — NOJAVII W .
99100AJY | 262 |8 | 198 "4 WITIR LY ﬂ GILINI O $1 NOLINBIYISIO

ALIWTD HOJ 0311IN0 SNIT N30OIH 3NO0S JWIS N4

Qoes— (F[@ %0_[¢)
e Iy 22 ST Y EIs O
n_.._wm’m = Mwe N
| A AN A 3
! oo 9P o
! ] ’
e OOOOOOOOOOOOOOOOOOOOOO ‘ex) L2
! OOOOOOOOOOOOOOOOOOOOOOO ) €1 0c g S04 &
¢ O OOOOO O OOO O OOOOO O { [4riee o ¥-¥ N01003S
_ 3 00 O Vo i
gl o e e m mmmam S:eel
”““.mwmwﬁ._w « <. 050 e 43 (01 ) ¥0 21 l/\
s Y HINLR:
S s

*(695Y_ U0 QOEV MISY) '89SV RISV 34

‘EEIS 0101-5001 ISNY 0 VS ‘13 WML
*Add¥ 98LOL-d-TIH ONY 0SS2-V-TIN ‘ZB61-KG #1A ISNY
"UON JON A XYW HONI €1°0 110vd ONGO

g
5
2
3
g

Foam

e



MEREED el L E] wer perm—
JSNE3 ‘4 WITIA .
B83100AJV r_HMHQe'm u-; e e 72 S _ *g3LINIINN S1 NO1LNBIBISIO
WI3W 1THS Bt vre i ubasdl ] !35¥3134 J178Nd O 03A0UddY
137Tvd FRE N - e .
-01%s STIDIN 1 PHIST) — V INGAILVIS NOTINBIuISIa
eu.-rehlu “ﬂ.ﬁtlu_. uuzﬂ.u*m“:siﬁzom.-.ﬂ.“! Nh.n.mw-m..— m = ..ggnﬂﬁg
fonadiblld 1A1IY 101330 SZ-60-16 ., T Ty P
B9I00ADV ON lHvd 05'89 G2 'vE 05'8L 2-BI100AIV
GL'09 BE"0E SL'0L 1-88100AJV
ALIEY1I H04 GILLIHO SNIT NIOOHH J 8 v ON 1uvd
NOISN3WIO
61200t 4 I I ]
. AL [ T
m.ﬂs./_Vﬁ/“m\.,s )
x £ 3100 335 0
< KN SHOTSNBI0
\/V Y
E i Aﬂé o
0
. a4
Yy
— & 00s L)
1 3w
sr - H ‘¢ V-V NO1123S
| A - - - mv - |.mV| £ 009
V \f savd 9
) €0y

f K |
2oL
_|||»\8.~ _
8 08} _o.ln_

.s;@ﬁ/\.: _ { 34 8r°0
b

‘TYH 0 HNIBINI)
WS AN g—ﬂ.w_.-_-n.

‘TBISSIHEY S 08 M1 N NDIIHDISIO '€

. *(69SY b GOEY HISY) BOSY RISY U3d “TOW 10H HO
TOW 000 ‘NDBYD 133 0101-S00) ISHY HD NS IIMS IWIEIW T
AWdY 98L0L-d-UN OW 0GEZ-V-TIN ‘T061-H8"P1IA uuﬂutm—ﬁ_.




WA R
1 40 113s6] mwunmfp /1 Iwxs ] NOILVIIWddY
02982 | 2 N S ]
LOEQONDY [me]al =
s~ . AN '03LINI TN ST NOTLNEIHISIO
31v1d 140d4dNS 1S0d T 35V3734 J178Nd HO4 O3A0HIJY
As-vees | |10 SN ;
o X008 S10uT nevAvs STHIIN _ W1 _ V.Hm . T o V INW3LVLIS NOILNBIHISIO
OWHO) SNOTIVUG0 WIMISNON] LS50 ON U NS
DRVCUSTN LIALLIOY WO1S20 S0-90-9%6 N mwau0 v
LOEQOADY ON 1Hvd
(01" ) v9 2l —=p=— 008
|
€1y
"(69SY HO OQEV WISV) 'BOSY WISV H3d
“TI04 10H HO 170 0703 'NOBYY)
‘ ‘1331S 0101-G00T ISNV BO 3VS ‘13MS WIMIWW ‘C
O0-HA-AA O0-Hi-AL__ ¥RNISIO Ba3 *ATddV 0BLOL-d-1IN ONV 0SSZ-Y-IN ‘ZB6I-HS'¥IA ISNY 1
3INIT3SVE 10n00Hd | - ‘S3L0N
[ (BAGHAdY 31v0 NO11d1H530 [T}]
I NISTAS _




T0OHDS_ONY YIINID NOTLIINAWHY JINFS0
ONVISOD TYIINHD ONY SNOLIINAW " INSHYNGY

ANGY °S°N
ALIAILIV NOIS30

G0N SIRUFU

‘ST (N _SHID) S
W3 SION] N1 3V SNOISNHIC

0 SSIN

IETEEEES 18 1IN | INON 3V =y Pe———
£27000002JY | beosz | o | " "QHA8 1 KHOr N0 Gn_|_ASSV 1k
3000 V) | 3215 | 13w omeco wivawe xev ‘s°h ‘WD
SH3LJVOV T SriaSSe AT D "03LIWITINN ST NOILNBIYISIO
o3 enmwmu._* g_mmﬂm_ﬁwﬁw SN 3 M e — 35V3713Y 21718nd HOd O3IADHJdY
ONILY0D INVISISTH INFOV WOINGHD STHIIH T 'l 3 b ;
— “ w0 V INSW3IVIS NOILNBIHISIO
0 SDHMETY

‘S VV L'E'E' ¥ HIVUOYYYd '2LOES-D-TIN ¥°5
"067-3-11 20 B'Z'¥ HAVHIVHYd AVI 031531 38 TWHS iYDJdOL ONV U3WIUd 3HL E°S

‘06r-2-11 0 T°LCTY
HdYHOYUYd HIIN 3DNYOWOJJY NI 03i53] NOISTHOY 38 TIVHS IV0Jd0l ONY U3WIHd ML 'S

*SHILT NOILINOOB V1DV ONISA NOISIHOY IN1Yd HOJ 031531 38 TWHS 398Y3IlddV
SY ¥ ONV "£'Z HdvHOYHYd HIIA JONVOUODDY NI O3HSINIY SUILVOY HO/ONY S13TNd 1°S

“ONIIS3E 'S

€ HONOUHL | KdvHIYEVd

NI SIAVHISONS 3yv8 Y04 0IBIUISI0 ATSNOIATIS SV 0310301 ONV O3416d "031Y313ud

‘ONYID 38 1STH SIbvd 31 ‘133430 ¥ ST 3L d1 °O3INIVd 38 Nv) Slbvd

TH) 40 USONIVW3Y 3HL ‘03AU3S80 3u¥ 3NON J1 "ONIO3308 HO NOLIYNIHYTEO ‘ONIU3ISIE

SY HONS $133430 ANY H0d S3UMNIH S1 <0 00IU3d V HOJ INIAUISE0 ONY Ibvd 3H1 J0 VRV

TWHS ¥ 01 INIVd SNYHISA0d ONTATIDY STIVING SIHL  *031ddY 38 NV INYHISWA0d

34l 390398 031531 38 ISTH AZH] 3dAL NADNINN HO TVIJUIHWOD ¥ J0 3V Sibvd

HOONSA 3HL NO ST3HYN3 3H1 41 "SIIV-ANS OFMIbd U3A0 AUIRI0 031 WY 38 TIA

1'¥ HJYHOVUYd 3d INIYd SNVHIUA0d 3HL NBHL ‘¥99-d-11 WO (5Li-d-11 SY

HNS SYFHIBA NOTLVOISII3dS HIIR ‘(IBYYS3ud S1 HOIHA) O3HIEd THVAND IS ATV

SIbvd HDON3A ML 41 "ONJLY0D TBWVYNI ONLISIX3 JHL Y3A0 ATLII0 ONIATSY A8 V'Y

HJVHOVUYd U3d INIVA3d 01 3AYH TIA N30 3WIBd SHL ‘O3INIVd TBWYNI ADVHTY (N30)
YIUUIVINYH INSHJINOI TYNIOIUO SHIbd 341 01 03176dS 3uY SIHvd HOONSA A Z°F

*E HONOWH] | SHAYHOYYYd U3d 0317ddY SI ONILYVOD
INYHISUINA IO 300438 VAW uvE 3H1 01 NADD U3ADW34 38 ISOH H3N0JVT 31 “H3N0IVT
Y3A0 0317ddY AUI3MI0 38 'HIATAOH 10N TIVHS ON1IV0D SNYHISUNATOd M1 € HINOUHL
1 HJYHOVHYd 43d 031¥03d0L ONY OWIbd "031V3i3td ‘ONYIT) 38 1SH Y34V IWHI
*31VH1SONS M1 O} NACO NIOUB S1 JOVHNS ) 41 "ONINVITD 1d30X3 HOILYUVd3ud
JIVHNS TYNOJ 100V ANY LINOH1IA SONILYVOD SNYHISUNAD U0 T3WYN3 ON1ISIXI H3A0
AWI3HI0 031ddY 38 NYD GEOES-D-TIH HO B9I9Y-D-TIK H3d INIVd SNVHISUA0d 0 1Y0)
M0 ‘0350dX3 S1 WIS JHOIH IND 0303 30 TIVHS (IBYId3DTV ST HSNUEMIA)
1L1-01S-TIN 20 [°% "ON HSINIJ HIIR SONVOHOIOV NI ONINYID WIINVHIN °‘SISIX3

1S USHA  “1SNY NOUS 33t ONV Nv3D 38 ASIH STIV:ANS GAUNIVD ASN0JAM TV 1°¥

*SAAVHISANS O3INIVD ATSNOJATHY 01 NOILIYIIlddY HOJ SINGWHINOM TIVIN ¥

¢C-c0-96 (VOOEHSW d33)
11-¥0-96] ¢€2-80-56 E00ELSH HON § 3
1NHIS (.0-90-56 60-650-S6 E00BISW HON | O
PO-11-¥6 | (20-90-¥6 SOOELYH d13)
Z1TNHIS (C0-11-€6 OEOVIEW dJ3) | J
0Z-L0-26 00Z¥.lCW HON
11 DI-+0-68 0Sv6BW HH3
INIT3SVA 1JnaoHd | 8
1SNH3 (1-60-L8 SINIWIHINO3Y
SSINXJTHL INIVd 3ONVHD | ¥
G3ADHY 31v0 NOY1JTHS 0 (T}
NOISIAM

*HID1340 ON1LIVHINGD 3HI AQ 03AOHJdY 31 035N 38 AVK SONIIVO] 3IVMUIIN ¥'E
‘2L0ES-3-1H J0 1°9°€ HAYHOVHYd HIIA IINYOWODIY NI 38 TIVHS SWOARM TV E°E

*SNOI1YON3WH0I3Y SH3LIDYINYA B0 ZLDES--1IH HIIA 3ONYOUODDY NI 0317ddV
39 AYH 1¥0) ONDI3S 3H] SLV0D OAL NI 0317dd¥ Y10 (WM 6880° 01 L5¥0°) ‘SIHINI
SE00° OL B100° 38 TIVHS GEOES-I-IW ONY B919r-3-11K 0 SSIVOIHL Wld A0 1¥02d0L

*6E0ES-J-IH HO B919Y-3-1H

H1IA 3ONVOHODDY NI ESE "ON N33u9 38 TIVHS H00J IV0IJ0L 3HL ‘031313345 3SIAURLIO

SSTNN 1L1-01S-11K 30 2°2°6 ONY 1°2'S SHAYHIVEYd HO SNOTLINYISNI (SUFRNULIVINYR
HAIA ONYOHOJOY NI A0 $3V3uNS HOJHALXI NO 031dd¥ 38 TIVHS AV0Xd0L 1°E

*INIVd 1¥03d0L SNYHIFNAT0d 20 NOI1YI1TddY H0d SINSWRINOM NYVIN0 °E

*(W 6880° 01 ¥SZ0') SIHONI SE0D° 01 0100° SI WMWY

SSIDDIHL OIONFHN0IFS  °INFHIN0IH AVHAS 1T¥S BNOH 9EE M1 NIVALY 01 031ddY

3 TIHS SSIDDIHL WII4 AHD UWIYd 'ONIIV0Dd0L 340338 03160 AM3d0dd 3

TIVHS SHMIBD AXDd3 TW  "2L06S-2-1IH HLJA 3DNYOUOIOY NI HONDL 3 O AYO 39 TIVHS
UIHIGd SH1  "STUN0FI0HD OINOTINIWON 3H1 AG OINVIT) ONY O3uVdIdd N33 3AVH
SIIVANS i Y31Y TWISSOd SV AUUcHOUd SV 0311V 38 TIVHS B3HIYd 0 1V0D 3N0

*STYIU3LVH SNOHY3H-NON HO SNOBY3S b3H1I3 NO 035N 38 AYW DE0ES-d-TIH HO 220ES-d-1IH

*(4 STHA30 002 0330X3 01 JON ST JNIVHHIL N3AD ‘03A0M3 ST ONJAUD O3LVEITIIIY

N3HA 1VH] 1d32%3) 1L1-01S-TIN 30 2°2°S ONY 1°2'S SHIVUIVHYD ONV SNOTLINUISK]
LSHINIIVIONYH HIIA JONVOHOIOY NI STIVANS TV NO 0317ddv 38 TIVHS UIMIYd 1°Z

*INIVd U3NIbd 3AISOLYOD-TINY 30 NOIAYOISSY bOd SINSWHINOM VI 2

*WIIN3SS3 S1 UNISION YO SINBAT0S ANY 30 ONIAWD 313dN0D HI “F8YIdIIN

S1 121-01S-11H 40 €'Y "ON HSINIJ ‘Al TVl 30 SINWUINOM HL NIIIM

SIN3A0S 20 33N 3L '03A0K3S ABIIWH0] 38 TIVHS WIL3LVK NOI3W0d ANY HO SS306d
ONINY3TD 3H HOUd S3N0IS3H °1SNO ‘3SV3D ‘710 40 NOILVIHNDDY ANV “SSININVIT)
HONOWOHL 604 03XJ3HD 38 TIVHS Z'1 ONY 1| Hdvivivd HLJA JONYOH0IY NI
031V3H138d ONY 03NYITD NI38 3AVH HOIHA STIVAINS TIV "ONINIUJ 01 H0Jbd ATBAVIOMN]

“2°G “ON HSINIJ ¥3NIUd HSYA BO 2°1°S "ON HSINI3 ‘3IVHJSOHJ NOBI ‘1°1°S "ON HSINI3
*31¥HJSOHd JNIZ ST 35N D1 INW1V3dIIHd HE SIIVHISENS H3US H0J “1L1-01S-TIW HIIN

IINVOU0DDV NI 031ddV INFHIVHITNd ¥ 3AVH N3HI TIVHS STOVANS AUO Kv3T) 333HL
*U3AOHSY AB1TWH0D 38 TIVHS JUNISION O SINBA0S ANV ‘ONINVITD tBLJV AB1VIOHN]

*SY3HY ANIOVIOY ONv SOI38 NOWS b311vdS 003N 35007 ONY 9IS OTM 3ADNH 0L NVl

39 1SN 34vD BYINDIIEVd *¥0L-1-IK JO 1°E HdVHOYEVd N1 031410345 SV HO 1L1-0iS-TIN

20 A1 J8Y1 NI OOHI3W ANV H1IA 3DNYOHODJY NI 38 TIVHS OOHI3W ONINVIT) 3H)

*H3LIVSS 09A 35007 ONY H3LIVN NOT3H0J ‘ISTH ‘TIVIS “IH10 “3SVD ‘10 NOud F3ud
Y STOVANS AN V6 I JVHI HONS (3NVITD ATHONOUOHL 38 TIVHS S30Y-MNS TN 171

*ONIINIVJ ONY ONIKIbd 01 HOIHS VI3
34vG 01 (INFHIVIUIN] ONY ONINVITD) NOLLYENGd JINANS HOJ SINIHMIN0M NI °1

(23

e

€1

[




T 30 | 136 | WUNM] 172 GND]| BB ® e e
_8 cM U 04AR "1 NHOP e 'D3LIWI NN ST NOLLNGIYLSIO
£S¥000002JV | oeese |2 L= SE ‘35¥3734 2178Nd HOJ O03AOHAAV
300) VI %.'.!!“ﬂ.ﬁﬁ
137vd WI3N TSNGT o d — 'V INJW3LVIS NOILNEIHISIO
ONINOITV -9N1 i K Y77
SN T X o
e S heiet T i I
g‘&u.ﬂu—ggg-:‘! INDINAN .aggs
3 ALIAI1DV NOIS3O 50-90-48 ) bl N e
e e
- . . L -£5¥00000
¥-EG¥0000022V ON 1HvVd IR = & e T E-EHO0000C T
6z’ e L DS™_ | 2-ES¥D0000ZIY
. £V 05 0071 £9™ | 1€ 02V
€0'- 0 £-ESP000002IV ON LHVd 3 : ! 3 SPLO
NOISN3WIO
— — €0-0
S-ESY000002Y ON LHVd
! 2-ESY0000022V ON 1HVd
| —\— [-ES¥000002IY ON LHVd
¥0'- E1°0
] _ £0°- @
C_———1
{
9 - 8 |
]
90 - 8
10" £ 520°0 ¥ - | ."H.mv X 800 _ |
i
1= cp x 900 !
_ W4 e 90°- 8
10°2 5200 ¥ 8..+ o]
£0°- 2 |
o—l X
€0'- 3 . 4e5P X 90°0
11-¥0-96] __ 22-00-G6 EOOELIGH HON |3
20-T1-¥5|  (C0-00-¥6 GOOEIPH dJ3)
02-L0-26 00Z¥12H HON | O
ZI WS [20-21-06] _61-01-06 100-10CCVON dJ3 | ) £0°- )
H31340|¥Z-60-06] _91-80-68 600-CBOEIEH dI3 | 6
| ON3TY |EC-00-68 OZ-v0-68_IGOEL6N HON | ¥
1d1]01-#0-6€ 0GPBIBH t3 "OEY WISY H3d ‘0201 HO BI01 ‘133IS :WIHAIVH 2
3INIT3SVE 12000Hd | - "SI TddV ZB-HG' V1A ISNV 1
AN | iV W11d163530 | CTY) 'SILON
NOISJAH




NOISIAH

10 Ls ] ] 171 T = NOTLY21 Y '03LIWNITNN ST NOILNBIHISIO
708000002V | b8z |9 o 048 1 WG| I {35V3T3H J118Nd HOS O3AOHdY
ONTH ONILSIY ._.%mmﬂmw.msh._a! —_— ¥V INGWIIVIS NO1INBIBISI0
e T RelLini [ES——
oo S0 ST s o s
ONVYNNOD J<Uuzua>ﬁ Mvuﬂ.v.mo.—uvt! * INSHYHIY O— Imclmm — .WWMW Fugbg AN
ALIAILDY NO1S30 v 03408 ISIAEIIO SSTWN
ONIMVYHO TI0HINOD NOILVII4ID3dS
-~ XVH 88'2 ——
434 BE0— [— 00°2 LZ0ES TA ‘OHOJLLVH
1S3H 09 AYAHOIH 192L
. - *INI ‘SIIHISNONI N3SIDEH SlI-v0z | 0BYAQ
" 2062 WYY ‘HLIWS ‘14
L8E X08 '0'd
440D 14¥HI30H04 S°N 0L01 £009]
mm”-m_ 2
S2'+ SSIHOOY ONV JWVN | u3BwN Lvd | 39VD
bl V1VO ¥31ddns
05°0
~||C N o £ 1 ATddNS 40 S3IHNOS 0315399NS
"($)H3LT 3HL HO4
ATddNS 40 30HNOS ¥ SV ALITIBYIIVAY OINNIINDD HO
INIS3Hd 40 3IINVEVNO V SY 03NULSNOD 38 0L ON SI
NO3H3H (S)3IHN0S 031S300NS 3HL 40 NOTLVIISIINGOI ¥
T1-70-05]_22-90-G5_EODEIGH HON | 0 "NOILINNJ OJON3INI SIT WHOH3d 01 ONV BINIVITY
TS| 20-11-¥6|  (20-00-¥6 GOOELPW dI3) ONIH 3HL HLIA 3LVW O1 ONIH 3HL HOd ABVSS3IAN
(11-21-06 002V10W d33)| 3 SNDISNGWIO 3d0T3ANT 36V NMOHS SNOISNJWIO ‘E
02-£0-26_ 00ZYL1ZH HON *G11£8-2-1IH
TS B-60-06] BT-50-60 CO0-LBO0EL6H d)3] 8 NOISY3JSIO ILVNOMHI/3N T4 INIZ uwmmwuzmo“w%%mn__ ‘2
H31300[ $2-50-06] 91-80-68_G00-CBOE LGN dJd]| v : .
—ON31H4| £¢-00-68 TCOEIGW baa] _HIONBULS 3LYNLLT ‘OV0T INIHOM 3VS #000°S
INIT3SVE 1n00Hd| - H31S Ov1p 'VIO XD0IS BE'0 ‘ONIY-.O, :3WW4d I
03A0HddY 3Iv0 NOT1d1E3530 (g {S3ION




LI ioe] wim] 172
908000002y | sewe | ¢ |

NOLIVI) WY

SIS N
SNIVIS NOISIAR

B e

AN 2- Luvd OL S3MWddy
S 2
H3IMYH) Sp X 217

e 1o

¥ 310N 335

—=EE0p—

Sel
¥ ION 333

001 ~—=
¥ 3LON 33§
S0 —

L 1 .
¥ 310N 335 8v°0 J H _
— ' H — M
$IvW 2
R \
520y
j- S 2
ALK
$3V4 2
i
_ Ql _— ot = ]
t
! /rm%tm
I HEY
9 | Y
I
I
L
; LT
(EF) v9 0) —~ —V

‘G31INI NG ST NO11NBINISIO

Eiﬂ 8 1 war LI o r N '35V BN 2179Nd H0J U3A08Y
e G T TSa T TS
UNIVINY ‘4 V INSEIVIS NOTINGIUISI0
INIY WL
%‘..l _m *viaemvy
= ] E1t0te | TEIESE

‘SNOISNEWIO A"BNESSY t04 ONIAVHD
ABERSY XN JB  CINIVHISH TEE vN0S 0w
VY 0IS 20 INIVHLSIH ONIY 3NTOS OW UW 1S
HIIA C2UVW NGHR O3A3JHOV 38 01 SI1 NOISNGMIO SIHL '8
‘YOOH ONIS M8 1E00¥ A0V 0L (B1VAIB 1N

‘13Tvd 341 -0 JVAS 0L 3 ADE8 ST HDIHA IS

1V NOLL1SDd ONIH ¥V wﬁ IHOV 01 S1 NADHS NDISNGHIG S




r

e

ANO Z-1bvd

1B | 1A 1IN Danabad e NOJAVII WV
R4 R4 172 ipiae e | “g31IHIN ST NOTINBIYISIO
90800000y | 0z9ee | € ) U ‘e 1 WX e T o 13SVI M 2178Nd HOd O3A0HdY
Baddaw * ¥y =P -]

UNIVIY 1S3 4 R o ¥ INGRIIVIS NOTINGiuIsIa

oNIY ONT1S1T Eerrrin W o

08-9(018 31T ‘viewAvE [EIE L] __..-.x o s

BRI e, L o o et

it uw wism| E1-€0-68 e e

01 $317ddY
[[VEA LN
\
}
i
!
|
|
|
|
|
i
i
T
/
VN |€0°Zi8°] EL 18°1 19° |20"Z9€|z0'Z €Lz BL') | 2-80B00000CIV
or 98’ 08 or'l oL "' -4 sL'l 9080000022V
H 9 3 3 J 8 \ HIGNN_1bvd




